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SECTION I: Precautionary Measures 


In the "SONIC SIX", as in any line operated electrical 
device, there are potential shock hazards. All lethal or 
hazardous voltages are confined to the area around the power 
input panel. Always unplug the instrument while servicing the 


lower portion, or replacing the fuse. 


If a fuse blows, replace it only with the proper value 
as indicated on the label near the fuse holder. If the fuse 
continues to blow, it is an indication that a definite elec- 
trical problem has developed. Never try a larger fuse; this 
may result in further internal damage. Make sure the line 


voltage selector switch is in the proper position. 


Do not make adjustments at random. Many adjustments 
are critical and should be made in accordance with the pro- 
cedures outlined herein. If a sub-assembly is found to be 
defective and is still in warranty, we recommend exchanging 


it rather than attempting to repair it. 
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SECTION II: SUB-Assembly Description 


93-119 Oscillator (Board 1) 


This assembly contains two regulated power supplies, 
two tone oscillators, and two modulating oscillators. [In 
addition, controls for pitch, waveform selection, and modu- 


lation are located on this circuit board. 


The regulated power supplies provide the plus and minus 
15 volts required by all other circuits. These supplies 
utilize standard voltage regulator integrated circuits in 
conjunction with series pass power transistors for high 
current handling capability. Both supplies employ current 


limiting and are short-circuit proof. 


The two tone oscillators are completely independent, 
non-synchronous, and use identical circuits. Each oscillator 
is a dual slope integrator which produces a triangle wave. 
The frequency is exponentially proportional to the control 
voltage. Linear control voltages are converted to exponen- 
tial currents by a grounded base transistor configuration. 
These transistors are part of a heated chip which is operated 
at a constant elevated temperature to increase thermal 
stability. The exponential current is then converted to an 
exponential voltage which is used to voltage control the 


pitch of the tone oscillators. 


SECTION II: Sub-Assembly Description (Continued) 


The basic triangle wave is then processed to produce sawtooth 


and square waveforms. 


The X-Y modulating oscillators are also dual slope inte- 
grators with some component values changed to reduce their 
frequency . Each oscillator produces four waveforms. The 
selected waveform outputs of X and Y can be mixed to produce 
complex modulating signals. Oscillator rates are controlled 
independently with the individual rate controls and jointly 


via a MASTER RATE control. 


93-120 Signal Processing (Board 2) 


This assembly contains the voltage controlled filter, 
articulator, contour generator, keyboard circuit, ring 
modulator, noise source, two mixers, a voltage controlled 
amplifier (VCA) and the output power amplifier. In addition, 
operating controls for these circuits are located on this 


circuit board. 


The voltage controlled amplifier utilizes a programmable 
gain IC amplifier, which receives its control current from 


the VOLUME control and the EXTERNAL VOLUME CONTROL input jack. 


The filter is a voltage controlled low pass type which 
employs the Moog patented transistor ladder network. It is 


capable of regeneration (oscillation) over a wide frequency 


SECTION II: Sub-Assembly Description (Continued) 


range. The filter scale factor is adjustable to enable the 


filter to track the keyboard. 


The articulator uses the same type programmable gain IC 
amplifier as the VCA. It receives its control voltage from 


the contour generator. 


The contour generator employs a dual gate latch to switch 
from the attack state to the decay state. Attack time is 
controlled by varying a resistance in the charge path of a 
timing capacitor. When the timing capacitor reaches a pre- 
determined potential, a comparator resets the dual gate 
latch to begin the decay cycle. Decay time is controlled by 
varying a resistance in the discharge path of the timing 


capacitor. 


The keyboard current source provides a precise DC voltage 
across the keyboard resistance string. In addition to this 
DC level, an AC signal, at approximately 8 KHz. is super- 
imposed upon the fixed current in the resistance string. 
This AC signal is used to generate gate and trigger voltages 
by amplifying the 8 KHz. and rectifying it to obtain a DC 
switching voltage. This DC voltage drives a voltage comparator 
which generates gate and trigger 1. A second trigger is pro- 
duced when two or more keys are depressed, shorting out a 


portion of the keyboard resistance. This condition causes a 


SECTION II: Sub-Assembly Description (Continued) 


voltage change at the output of the keyboard current source, 
since the keyboard resistance is in the feedback circuit. 
This change is fed to a comparator which produces the second 


trigger. 


When a key is depressed, a point on the keyboard resistor 
string contacts the keyboard buss. The keyboard buss is 
connected to a holding capacitor and the keyboard amp. The 
holding capacitor is charged to a level equal to that of the 
keyboard buss. When the key is released, this capacitor 
holds the voltage level to which it was last charged, acting as 
a sample/hold circuit. To reduce charge "bleed-off", a 
high input impedance FET Op-Amp is used. The output of this 
FET circuit is the pitch 1 control voltage. This voltage is 
applied to the GLISSANDO control which varies the charge 
time of the glissando capacitor. A voltage follower is then 
used to provide a low impedance for driving the filter and 
oscillator pitch control inputs. The pitch 2 control voltage 


is the difference between pitch 1 and keyboard low end voltages. 


The ring modulator uses a balanced modulator chip. This 
accepts two AC signals, and in conjunction with an output 
summing amplifier, supplies an output which is the sum and 


difference frequencies of the two original signals. 
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SECTION II: Sub-Assembly Description (Continued) 


The noise generator utilizes a reverse biased emitter 
base transistor junction as its source. This signal is 
amplified and filtered to yield both white and pink noise 


outputs. 


The output power amplifier is an integrated circuit which 


runs on the unregulated plus voltage. It powers the internal 


speaker and the headphone jack. The MONITOR output is taken 


ahead of the power amp. for better signal to noise ratio. 


93-127 Pitch Bender (Board 3) 


This assembly contains the master VOLUME control, the 
GLISSANDO control, the pitch bender amp, and the input rec- 
tifier diodes. The pitch bender amp has diode desensitizer 
circuits which provide a dead band when the pitch bender is 


in the spring return center position. 
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SECTION Iv: Trouble Analysis Guide 


Part A - General (Refer to Main Frame Schematic) 


Malfunction | 


Unit Dead Blown Fuse 

(No Pilot Light) Defective Power Transformer 
Defective Rectifier Diodes CR3-CR6 
Defective Power Switch 
Open Line Cord 


Unit Dead Loss of Plus or Minus Power Supply 
(Pilot Light On) (Board 1) 
Voltage Selector in wrong position 


Excessive Hum and . Defective rectifier diode (Board 3) 

Constant Modula- Open Filter Capacitor (Under Board 3) 

tion of all Signals Defective voltage Regulator (Board 1) 
Broken Ground Wire 


PITCH BENDER Defective ICl on Board 3 
Inoperative . Open Pitch Bender Control R7 


PITCH BENDER works Defective Diode CRl, CR2, CR7 or 
in one direction CR8 on Board 3 
only . Defective ICl on Board 3 


Both Oscillators Output of Pitch Bender is 
Radically off pitch at zero volts 
Defective IC24 - Board l 


Noisy or Double Dirty Keyboard Contacts 
Triggering Keyboard Contacts out of Adjust- 
ment - See Section VIII 


SECTION IV: 


Trouble Analysis Guide 


(Continued) 


Malfunction Probable Defect 


Keyboard works 1. Short from Keyboard Resistor String 
backward to grounded metal frame 
2. Defective Keyboard Current Source 
on Board 2 
GLISSANDO Control 1. Defective Control 
Inoperative 2. Open Glissando Capacitor (Board 2) 
VOLUME Control 1. Defective Control 
Inoperative 2. Defective VCA (Board 2) 
No Output from l. Defective Speaker 
Speaker (Phones 2. Defective Speaker Switch 
Jack OK) 
No EXTERNAL Input l. Defective External Level Control 
2. Trouble in External Pre-Amp (Board 2) 


Inoperative Control 


Input 


Part B - Board 1 Malfunctions 


Malfunction 


Defective Jack 
Broken Harness Wire 


(Refer to Board 1 Schematic) 


Probable Defective Component 


l. Master Rate Control (R1) 
2. Master Rate Amplifier (IC1) 


MASTER RATE Control 
has no affect on 
Oscillator "X" or "yY" 


SECTION IV: Trouble Analysis Guide (Continued) 


Malfunction Probable Defect 


OSCILLATOR "X" Dead 1. Ql, Ic2, IC3, or CRl 


OSCILLATOR "X" 
No Sawtooth Output 


OSCILLATOR "X" 


No Square Wave 
Output 


1. xX Low Maladjusted (R13) 
2. Ql 


OSCILLATOR "X" 
Triangle is Non- 
Symmetrical 


OSCILLATOR "Y" 1. Q2, IC6, IC7 or CR2 


dead 


OSCILLATOR "Y" ee ck C9 
No Sawtooth Output 
OSCILLATOR "Y" dis ICs 


No Square Wave 
Output 


OSCILLATOR "Y" 
Triangle is Non- 
Symmetrical 


1. Y¥ Low Maladjusted (R28) 
2. Q2 


"A" 1. Q9, CR8, Q3, 1C14, IC15, ICcl6, 


Q4 or IC25 


TONE OSCILLATOR 
dead 
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SECTION IV: Trouble Analysis Guide (Continued) 


Malfunction Probable Defect 


TONE OSCILLATOR “A" 
No Pitch Control 


from any source 


1. C12, I1C13, or IC24 


TONE OSCILLATOR "A" 


No Square Wave 
Output 


TONE OSCILLATOR "A" 
No Sawtooth Output 


1. Q4 or IC17 


OSCILLATOR “A" AND "B" 
Running Low Frequency 


1. rc24 
2. Maladjustment of Chip Temp (R135) 


TONE OSCILLATOR "B" 


dead 


1. Q12, CR1O, Q10, IC20, Ic21, IC22, 
Q1l or IC26 


TONE OSCILLATOR "B" 
No pitch control from 
any source 


1. IC18, IC19 or IC24 


TONE OSCILLATOR "B” 


No Square Wave 
Output 


1. Ic22 


TONE OSCILLATOR "B"” 
No Sawtooth Output 


Qll or IC23 


Icl10 or Q5 
Maladjustment of +ADJ (R38) 


Plus 15 Volt Supply 
too high 


Nr 
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SECTION IV: Trouble Analysis Guide (Continued) 
ec "= ores Bees oe 7 ee Seer ote 
Malfunction Probable Defect 
} a 
} 
H Plus 15 Volt Supply } 1. Iclo 
i too low 2. Short on +15 Volt Line 
3. Maladjustment of +ADJ (R38) 
+ +— —_——_——| 
i Minus 15 Volt Supply 1. ICll, Q6 or Q7 
too high 2. Maladjustment of -ADJ (R43) 


Minus 15 Volt Supply Ley 
too low 2. 
| By 


; 
[cea nT 


ICll, Q6, Q7, Q8, CR11 
Short on -15 Volt Line 


Maladjustment of -ADJ (R43) 


E - = 


Part-C - Board 2 Malfunctions 


L ~ ee 


Refer to Board 2 Schematic 


{ Malfunction Probable Defect 
emeeereend te 
| 
: No Output at Speaker 1. IC28 
or PHONES Jack 
(MONITOR Output OK) | 
4 
| 
\ No Output at Speaker 1. IC21, 93, Q4 or O16 
PHONES OR MONITOR Jack 
| 
VOLUME Control and 1. Q3, Q4 or ICc21 


EXT VOLUME CONTROL 
Input Inoperative 


ARTICULATOR does not Ls. 
function (BYPASS OK) 


No Input from Contour Generator 
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SECTION IV: Trouble Analysis Guide (Continued) 
Malfunction Probable Defect 


ARTICULATOR does not 1. IC14 or Q2 
function (BYPASS dead) 
CONTOUR GENERATOR 1. No Trigger from Keyboard Circuit 
Inoperative 2. IC23, Q5, Q6, Q7, IC24, I1C25, CR? 
KEYBOARD will not l. Ic4, CR3, CR4, I1C5, or ICl 
trigger the Contour 
Generator 
KEYBOARD will not 
produce Second Trigger 1. IC3, CRI 
KEYBOARD produces no 1. Q1, IC6, IC2 or IC26 
pitch change 
KEYBOARD will not ds Ic7 or IC2 
produce Second Note - 
First and Second 1. OSCILLATOR "A" and/or "B" not 
Note do not track properly tuned 

2. Maladjustment of KB Trimpot (R8) 
FILTER will not 1. Q14, IC29, Q8 thru Q13 
regenerate (Artic 2. Maladjustment of Regen trimpot 
Switch in Bypass) (R171) 
FILTER will not pass 1. C27, Q14, IC29, Q15 
any signal 2. Maladjustment of Pitch trimpot 


(R160) 
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SECTION IV: 


Malfunction 


FILTER will not track 
Keyboard when regener- 
ating 


RING MODULATOR dead 


RING MODULATOR has 
bleed through (Original 
signal getting through) 


No NOISE 
(White or Pink) 


Pr 


Oobable Defect 


Trouble Analysis Guide (Continued) 


Maladjustment of Filter Scale 
trimpot (R179) 


Ic9 or IC8 


Maladjustment of Signal Balance 


trimpot (R39) 
Maladjustment of Mod Balance 
trimpot (R43) . 


Q17, Icll, 1C12 


NOISE Level low 


EXTERNAL Input dead 


Ql7 


Maladjustment of Noise trimpot 
(R55) 


No GLIDE 


GLIDE Always present 


Frequency Drifts 
after Key is released 


Nr 


Open C43 


IC26 
GLISSANDO Control 


Leaky FET Q1 
Contamination of Keyboard Buss 
Circuitry 
Leaky Capacitor Cll 
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SECTION VI: Panel and Sub~Assembly Removal 


"Control Panel" Removal 


A. Remove six screws, three at top and three at 
bottom of front panel. 

B. Hold hand in front of panel and slowly close 
the cover. 

Cc. Control panel will drop out of upper cover. 


D. Unplug cable harness from P/C Boards. 


"Lower Tray Cover" Removal 


A. Unplug the unit. 

B. Remove screw in the power cord storage well. 

C. Remove six screws around the perimeter of the 
lower tray cover. 

D. Remove knobs from VOLUME and GLISSANDO controls. 


E. Lift lower tray cover off. 


"Lower Tray" Removal 


A. Remove lower tray cover. 
B. Remove nine mounting screws on bottom of 
carrying case. 


Cc. Lift entire tray assembly out. 


oe le 
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SECTION VI: Panel and Sub-Assembly Removal (Continued) 


“Board 1" Removal 


A. Remove control panel. 

B. Remove all knobs associated with Board 1. "x" 
and "yY" waveform selector knobs are held on 
with set screws. 

Cc. Unplug the cable harness. 

D. Remove 12 spring retainer clips. 


E. Lift P/C Board off Guide Pins. 


"Board 2" Removal 


A. Remove control panel. 
B. Remove all knobs associated with Board 2. 
C. Unplug the cable harness and the speaker wires. 


D. Remove 10 spring retainer clips. 


E. Lift P/C Board off Guide Pins. 


"Board 3" Removal 


A. Remove lower tray cover. 
B. Remove four screws holding Board 3 in place. 
Cc. Tilt Board 3 backward, do not overstress the 


wiring harness. 


‘ ss -17- 
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SECTION VI: 


Panel and Sub-Assembly Removal (Continued) 


"Keyboard" Removal 


Cx 


D. 


Remove lower tray cover. 

Remove lower tray assembly. 

Remove six keyboard mounting screws. 
Unsolder three wires, one at the left end, 


at the right end of the keyboard. 


"Speaker" Removal 


Remove control panel. 
Unplug speaker wires from Board 2. 
Remove speaker mounting hardware. 


Lift speaker off studs. 


-18- 
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SECTION VII: Adjustment Procedures 


NOTE: The tuning and other functions are heavily reliant on 
accurate power supply voltages. Follow this procedure 


in sequence, do not change the order of adjustments. 


TO ADJUST FOLLOW THIS PROCEDURE 


Cn 


+15 Volt Supply . Connect a Digital Voltmeter (with 


0.1% accuracy) low side to ground 


high side to pin A4 on Board Ls 


Adjust the +V trimpot (R38) for 


+15.00 volts. 


-15 Volt Supply . Connect a Digital Voltmeter (with 
0.1% accuracy), low side to ground 


high side to pin A5 on Board 1. 


Adjust the -V trimpot (R43) for 


-15.00 volts. 


OSCILLATOR "A" . Connect a VTVM, with a center zero 


Symmetry 
scale, to pin 2 of ICl15. 


Set OSCILLATOR "A" for low fre- 


quency (approximately 100 Hz). 


Adjust S-A trimpot (R74) for zero 


volts DC. 
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SECTION VII: Adjustment Procedures (Continued) 


FOLLOW THIS PROCEDURE 


TO ADJUST 


OSCILLATOR "B" Connect a VTVM, with a center 


Symmetry 


zero scale, to pin 2 of IC21. 


2. Set OSCILLATOR "B" for low 


frequency (approximately 100 Hz) 


3. Adjust S~B trimpot (R117) for 


zero volts DC. 


KEYBOARD CIRCUIT 1. Connect a Digital Voltmeter low 


side to "keyboard buss" (pin D1) 


high side to "KB1" 


(Pin D5). 


Alternately depress low and high 


Wan, 


Adjust FET Balance trimpot (R23) 


so that the voltage level is the 


same for low and high "C". Dis- 


connect voltmeter. 


"B" PITCH control 


Set OSCILLATOR 


to CONCERT (fully CCW in click). 


Set OCTAVE switches to 0. 


Set WAVEFORM switches to sawtooth. 
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SECTION VII: Adjustment Procedures (Continued) 


TO ADJUST FOLLOW THIS PROCEDURE 


7. Turn PITCH CONTROL INPUTS (X/Y, 
Contour, and OSC A) off (fully 


CCW in click). 


8. Set SCALE control to DIATONIC 


(fully cw). 


9. Turn OSCILLATOR "A" and "B" | 
OUTPUT MIXER controls on so 
that both oscillators can be 


heard. 


10. Set KEYBOARD switch to the HIGH 


NOTE position (right). 


11. Connect an oscilloscope to the 


MONITOR jack to observe output. 


12. Depress and hold high "Cc". 


PITCH control, to the same fre- 
quency that OSCILLATOR "B" is 


producing (zero beat). 


14. Switch the KEYBOARD switch to 


LOW NOTE (left.) 


| 13. Tune OSCILLATOR "A" using the 
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SECTION VII: Adjustment Procedures (Continued) 


TO ADJUST FOLLOW THIS PROCEDURE 


> 


15. Still holding Hi "C" depressed, 


adjust KB trimpot (R8 on Board 2) 
so that OSCILLATOR "A" and "B" 


zero beat. 


16. Switch back to HIGH NOTE and 
check that OSCILLATORS "A" and 
"B" are still zero beating. If 


not, repeat steps 10 thru 15. 


PITCH BENDER 1. Connect a digital voltmeter low | 


side to ground, high side to the 
Pitch Bender output. This output 
is available in the lower tray at 


pin 5 of Board 3 or behind the 


control panel on pin B6 or B8. 


2. If the output voltage is less than 
50 MV, no adjustment is required. 
If the output voltage is in excess 


of 50 MV, proceed to step 3. 


3. Loosen the set screw in the Pitch 


Bender Wheel. 
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SECTION VII: Adjustment Procedures (Continued) 


TO ADJUST FOLLOW THIS PROCEDURE 


4. Rotate the control shaft until 


the output voltage is zero. 


5. Tighten the set screw and check 
to see that the output is still 
less than 50 MV when the wheel 


is centered. 


- 


OSCILLATOR "B" 1. Turn KEYBOARD switch OFF (center). 
Tuning 


2. Turn OSCILLATOR "A" OUTPUT MIXER 


control off. (Listen to "B" only). 


Depress and hold middle "Cc". 


Adjust C-B (R105) for 261.6 Hg. 


(Use a frequency counter or zero 


beat with a "C" tuning fork). 


4. Turn OSCILLATOR "A" OUTPUT MIXER 


control on. Adjust level so that 


both oscillators can be heard. 


With Middle "C" still depressed, 


tune OSCILLATOR "A" via the PITCH 
control to zero beat with OSCILLATOR 


"BY", (OSCILLATOR "A" now tuned to 


261.6 H,) 


Ww 
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SECTION VII: Adjustment Procedures (Continued) 


FOLLOW THIS PROCEDURE 


Depress and hold high "Cc". 


TO ADJUST 


(OSCILLATOR “B" will increase in 


frequency by two octaves, OSCILLATOR 


"A" will remain at middle "C"). 


7. Adjust HI-B (R104) for zero beats 
two octaves above middle "C". The 


frequency of high "C" is 1046.4 HL: 


(The beat note can easily be seen 


on oscilloscope.) 


8. Depress and hold low "C". 


9. Adjust LO-B (R108) for zero beats 


two octaves below Middle "C". 


(65.4 H,) 
10. These three tuning adjustments are 
interactive. It may be necessary 


to repeat steps 5 thru 9 until no 


further improvement is attainable. 


If unable to obtain proper scale 


Chip Temperature 


and/or pitch with the above pro- 


cedure, 


it may be necessary to make 
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SECTION VII: Adjustment Procedures (Continued) 


TO ADJUST FOLLOW THIS PROCEDURE 


a very slight change of the chip 


temperature trimpot (R135). This 
acts as a coarse scale adjustment 
and normally requires change only 
when the heated chip (IC24) is 
replaced. Changing the setting of 
this will affect both oscillators 
"A" and "B" and make it necessary 


to re-tune both. 


OSCILLATOR "A" 1. Now that OSCILLATOR "B" is tuned, 
Tuning 
it will be used as a reference to 


simplify the tuning of OSCILLATOR 


wan 


Adjust OUTPUT MIXER controls so 
that both oscillators can be 


heard. 


Set SCALE control to DIATONIC 


(fully CW). 


Set KEYBOARD switch to HIGH NOTE, 


95 


SECTION VII: Adjustment Procedures (Continued) 


TO ADJUST FOLLOW THIS PROCEDURE 


5. Set OSCILLATOR "A" and "B" 


OCTAVE switches to 0. 


6. Set OSCILLATOR "B" PITCH Control to 


CONCERT (fully CCW in click). 


7. Set OSCILLATOR "A" PITCH Control 


to 0. 


8. Depress Middle "C" and adjust C-A 


trimpot (R62) for zero beat with 


OSCILLATOR "B" (261.6 HL). 


9. Depress High "C" and adjust HI-A 
trimpot (R61) for zero beats 


(1046.4 Hi): 


10. Depress low "C" and adjust LO-A 


trimpot (R65) for zero beats 


(65.4 H,). 
ll. These three tuning adjustments are 
interactive. It may be necessary 


to repeat steps 8 thru 10 until no 


further improvement is attainable. 
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SECTION VII: Adjustment Procedures (Continued) 


TO ADJUST FOLLOW THIS PROCEDURE 


OSCILLATOR "xX" l. Use OSCILLATOR "X" triangle at 
Symmetry 
Minimum rate to modulate OSCILLA- 


TOR "A". 


2. While listening to OSCILLATOR "A", 
adjust X-LO trimpot (R13) so that 
the pitch rise and fall times are 


equal. 


th 


OSCILLATOR "Y" 1. Use OSCILLATOR "Y¥" triangle at 
Symmetry 
minimum rate to modulate OSCILLATOR 


nAN 


2. While listening to OSCILLATOR "A" 


adjust Y-LO trimpot (R28) so that 
the pitch rise and fall times are 


equal. 


RING MODULATOR 1. Turn on RING MODULATOR at the 


OUTPUT MIXER (all other signals off) 


2. Set the SIGNAL INPUT switch to TONE 


osc "B". 
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SECTION VII: Adjustment Procedures (Continued) 


TO ADJUST FOLLOW THIS PROCEDURE 


Set the MODULATING INPUT switch 
to mid-position (between positions) 
so that no modulating signal is 


present. 


Adjust Mod Balance trimpot (R43) 


for minimum output. 


Set the MODULATING INPUT switch 


to tone OSC A. 


Set the SIGNAL INPUT switch to 
EXT INPUT (Do not apply an external 


signal) 


Adjust Sig Bal trimpot (R39) for 


minimum output. 


Turn off RING MODULATOR at the 


OUTPUT MIXER. 


Connect a DB meter to the PHONES 
jack (Note: This is a stereo 

jack, if a monaural plug is used, 
plug it in half way only to pre- 


vent shorting.) 


SS =7su 


TO ADJUST 


SECTION VII: Adjustment Procedures (Continued) 


FOLLOW THIS PROCEDURE 


2. Set the ARTICULATOR switch to 


BYPASS. 


3. Set filter CUTOFF FREQUENCY control 


to 10 (Up). 


4. Set filter RESONANCE control to 


0 (down). 


Turn on NOISE at the SOURCE MIXER 


uw 


(fully CW) all other signals off. 
6. Set MASTER VOLUME control to max. 
Te Set NOISE SOURCE switch to WHITE. 


8. Adjust Noise Level trimpot (R55) 


for +10 DB. 


VCA Balance 


Turn off all OUTPUT and SOURCE 


MIXER controls. 


Connect a jumper from pin C15 to 


Pin C3. 


Set Master VOLUME control to max. 
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SECTION VII: Adjustment Procedures (Continued) 


TO ADJUST FOLLOW THIS PROCEDURE 


Set OSCILLATOR 


"A" waveform 


switch to square wave. 


Adjust VCA Bal trimpot (R138) 


for minimum level at speaker. 


Remove jumper. 


ARTICULATOR BALANCE Turn off all OUTPUT and SOURCE 


MIXER controls. 


2. Set ARTICULATOR switch to the 


left position. 


3. Turn GEN X trigger switch on 


(below contour generator) . 


4. Set WAVEFORM GENERATOR X for 


full speed (RATE and MASTER RATE 


controls at maximum). 


5. Set ATTACK and DECAY at 0 (min. ) 


6. Set MASTER VOLUME control to 10 


(max) . 


7. Adjust Artic trimpot (R74) for 


minimum output at speaker. 
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SECTION VII: Adjustment Procedures (Continued) 


TO ADJUST 


FILTER 


FOLLOW THIS PROCEDURE 


Turn all signal sources off. 


Set ARTICULATOR to BYPASS. 


Set CUTOFF FREQUENCY control to 5. 


Set RESONANCE control to 10. 


Turn KEYBOARD CONTROL INPUT to 


filter on. 
Depress Middle "C". 


If filter is not regenerating 
(oscillating), adjust Regen. trimpot 
(R171) clockwise until regeneration 
occurs. 

Alternately, depress middle and 

high "C" while adjusting Scale 
trimpot (R179) for a two octave 
change (use frequency counter if 


necessary.). 


After Scale is set, turn off 


KEYBOARD CONTROL INPUT. 


Check that CUTOFF FREQUENCY control 


is still at 5. 
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SECTION VII: Adjustment Procedures (Continued) 


FOLLOW THIS PROCEDURE 


11. Adjust Pitch trimpot (R160) so 


TO ADJUST 


the filter is producing 1000 + 
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SECTION VIII: Keyboard Maintenance 


Occasionally, it will become necessary to clean and adjust 
the keyboard. The contacts, although gold plated, may become 
dirty, contaminated, or corroded. When contacts become poor, 
noises and erratic sounds may be generated while playing the 


instrument. 


To gain access to the keyboard, remove the lower tray 
and lower tray cover. An opening in the base plate will allow 
cleaning and adjusting to be performed without dismounting the 
keyboard. Avoid touching the "Buss Bar" and the "Contact Wires" 
with the fingers since hand oils and perspiration will cause 
corrosion. Under normal conditions, any dirt can be removed 


by spraying the buss bar and contacts with a light coating of 


a high grade contact cleaner. At the factory, we use and 
recommend "Cramolin"(R), If this is not available, TV tuner 
spray may be used. Do NOT under any circumstances, use abra- 


sives or abrasive tools, since this will destroy the gold 
plating. If spraying does not cure the problem, try wiping 
the buss bar with a cotton swab in the area of the problem key 


or keys. 


Sometimes, it is necessary to adjust the contact wires 
for more or less tension. If the contacts are positioned too 
close to the buss bar, a condition known as "contact bounce" 


will occur. This results in double triggering. If the contacts 
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SECTION VIII: Keyboard Maintenance 


are positioned too far from the buss bar, a poor or undependable 
contact will be made. This has two disadvantages, one being the 
generation of erratic pitch changes; the other is excessive key 


travel before contact occurs. 


To clean the keys, use a soft cloth moistened with a 
mild soap solution. Never allow cleaning agents to run down 
between the keys. Avoid harsh solvents, since the keys are made 
of plastic and may be dissolved. Scratches may be removed with 
a plastic or automotive polishing compound. Waxing the keys is 


not recommended. 
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SECTION XI: Replacement Parts 


Moog Part Number 


Description 


Board No. 1(Oscillator) 

Board No. 2(Signal Proc.) 
Board No. 3(Pitch Bender) 
Keyboard Assembly 

Main Connector Wiring Harness 
Carrying Case 

Front Panel Ass'y (less boards) 
2400 uf Electrolytic Capacitor 
Power Transformer 

2 Pole 4 Position Rotary Switch 
DPDT Slide Switch 

DPTT Slide Switch 

DPPDT Voltage Switch 

DPDT Rocker Switch 

Illuminated Rocker Switch 
Knob-1" Dia. Skirted 
Knob-Slide Pot 

Knob-Black Glamor Cap-Small 
Knob~-Black Glamor Cap-Large 
Knob-Black Push On 

Phone Jack-Non Shorting 

Phone Jack-Shorting 


Phone Jack-2 Circuit 


-43- 


ss 


SECTION XI: Replacement Parts (Continued) 


Moog Part Number Description 


Socket - 6 Pin 


Power Receptacle 


Fuseholder 


Speaker 


Diode-IN4004 


Diode-IN34A 


Diode-IN4148 


Diode-IN4738 


Transistor-2N3055 


62-415 Transistor-2N3904 


62-416 Transistor-2N3906 


62-533 Transistor-2N3954 (E400) 


62-534 Transistor-NF510 (E112) 


63-003 Integrated Circuit CA3080 


63-004 Integrated Circuit 748 


63-006 Integrated Circuit 796 


63-009 Integrated Circuit 723 


63-011 Integrated Circuit 914 


63-012 Integrated Circuit 726 


63-741 Integrated Circuit 741 


63-743 Audio Power Amplifier 


63-879 Integrated Circuit SG3821N 


Selected TIS97 Transistor 
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SECTION XI: Replacement Parts (Continued) 


Moog Part Number 


Description 


Selected 741 (A) Integrated Circuit 
Selected 741 (B) Integrated Circuit 
Matched Resistor Set-20K-10K 
Matched Resistor Set-20K-20K 


Matched Resistor Set-60.4K-30.1K-20K 


Set of 49 Matched 100 ohm Resistors 
Matched Resistors-20K-100K-100K-150K 
Power Cord 

Bottom Panel 

Chassis-Pitch Bender 

Wheel-Pitch Bender 

1K ohm Resistor-Met Film-1%-}4W 
3.32K 

15K 

100K 

301K 

10K 

3.01K 

12.1K 

4.99K 


357 ohm 


1.15K 
5.49K | 


6.65K ‘i 
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SECTION XI: Replacement Parts (Continued) 


Moog Part Number Description 


25-091 18.7 ohm Resistor-Met Film-1%-Ww 
25-092 19.1K 

25-093 20K 

25-094 30.1K 

25-075 60.4K 

26-202 1K ohm Temp.Comp.Resistor 

28-028 10K ohm Rotary Pot (Pitch Bender) 
28-059 Linear 

28-060 Lin W/Switch 
28-060-1 " 

28-061 Rotary Pot-Lin W/Switch 
28-062 “ Audio 

28-063 100K Lin W/Switch 
28-064 1 Meg ohm Rotary Pot-Audio 


28-065 100K 7 ue 


28-066 100K Linear 
28-119 100K ohm Carbon Trimpot 
28-121 10K ¥ 

28-301 1K ohm Cermet Trimpot 
28-302 
28-303 
28-304 
28-305 


28-306 
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SECTION XI: Replacement Parts (Continued) 


Description 


Moog Part Number 


20Kohm Cermet Trimpot 


28-310 200 " 
28-401 10K ohm Slide Pot-Linear 
28-402 100K " 
28-403 100K 2 Audio 
28-404 500K 7 Audio 
28-405 50K " Audio 


ORDER UNLISTED PARTS BY DESCRIPTION 
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SECTION XII: Modifications (For Units with S/N 1265 to 1300) 


93-119 OSCILLATOR (Board 1) 


To increase the input sensitivity of the oscillator 
"External Control Input" from 5 volts per octave to 1 volt 
per octave: 

1. Change R58 and R100 from 100K 1% to 


20K 1% metal film. 


To prevent occasional "No-Start" condition, caused by 
latch-up of the positive regulator: 
1. Add diode CR12, IN4148 from the plus 15 
volt line to ground. Install diode 


"Piggy Back" on C4. 


93-120 SIGNAL PROCESSING (Board 2) 


To convert filter "External Control Input" to 1 volt per 
octave: 


1. Change R157 from 43K 5% to 60.4K 1%. 


93-127 PITCH BENDER (Board 3) 


To increase the output swing of the pitch bender: 
| 1. Change R6 from 100 K 5% to 43 K 5% 


carbon. 


ee -48- 


, -=_ ff Hs Ss a a FT fF FF HH EF EH 


wn 
wh 


SECTION XIII: Ordering and Shipping Instructions 


Ordering Parts 


Most commonly used parts are listed in Section XI. 
When ordering, please include the Moog part number. If the 
part is not listed, order by description. Be as accurate as 
possible when describing what you want. 


Example: Transistor, Q8 on Board 2. 


Returning Parts 


All parts being returned should be accompanied with a 
"Return Material Tag". Eight of these tags are supplied with 
this manual; additional tags are free upon request. Fill the 
tag out as neatly and accurately as possible. Package the 
part being returned so that it will not be damaged in shipment. 
Circuit boards should be double wrapped and enclosed in a rigid 
cardboard box. Attach the "Return Material Tag" to the part, 
not to the shipping carton. If the entire unit is being 
returned, it must be shipped in the original carton; cartons 
may be obtained from the factory 


Address 


Use the following address for all orders and returns: 
Moog MuSic, Inc. 


Academy Street PO Box 131 
Williamsville, New York 14221 
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